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3-JENTE K SRR AL R R

RER #X% #EF

(PEBERBEDTIH JLx 100080)

W E DORE (Rhodococcus equi) SHB-121 Bl 3-NAEMEEE K -4 W52 B BY S50 R UL3E
DEAE-cellulose DES2 HI¥E B 3K 71 £ /2§73 4848 Sephadex G-25 AL #E, B8 T RITIELA
RS — 10 3- WMWK S8, S T 31 45, M —RIKSEAR. F5 T ROy 30KD,
FRER L I FEME A SRS S MEME KA R SR, BSRE oH %
8.0, BGEEMA N 30C. Ag®, Hg™, Cu™ B NH; MMiEAEERAMMER. 5003 ML
MsE X IEAAS . L Ku 27 0. Imol/L. NaCN N XBR ZHEMHM, R K, % Smmol/L,
EME MWL, SNEMEKSRE. BN

FRECORUEDH AN BHACHBESMET . - MEMRLALEH 3-
cyanopyridine hydratase) REH#E{L7K & 3-WM E M (3-cyanopyridine) 4 5 JE & 8k
(Nicotinamide). FIXERBETAKPEBEYE LN B P BN D ARE
(Rhodococcus equi) SHB-121 i 3- A BE K 4 BRI T BLAR ™, 2 SUIR IS RS A i1 B 2L
638

1 #HRf &
1.1 WRkREgREE 4
1.2. MENME

SRR 2. om] BB REMEF . & 0. 1ml 0. 4mol/L f§ 3- WAL BE K B, 0. 1ml 35
HEEOMBRUET 25CH AR K& WK E B 0. 16mol/L KH,PO,-NaOH 2 »h #
(pPH8.0), F25°CRBE 15 48, HHA 0. 1ml 2mol/L HCI % b i K. F§ HPLC 3®UIgsE
KN R ERIE A R, ME | ALK S 3- BN A A 1. Opmol JE BRERERT
WOME R —MEHEAR W,
13 EANE

% H Coomassie Brilliant Blue G-250 H, 3 M),
14 SEREH

WA AIEN (HPLC, M201, Waters Ltd. ), BB FF % F 5% (Temp. Gradient
Incubator, TN-3F, T. K. S, Kaisha Ltd), #A ¥ % (Labsonic 2000, B. Braun Co. ),
AR IRE (DU-7) fpH i+ (®71) 334 Beckman P25

* BRABHEXE L HEHA.
FXT 199359 B 10 3.
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46 o2 B % # 35 %

ERB. ERBE-AEME. FERNEBREIYMWE Aldrich Chemical Co. ,
Sephadex G-25 B &R AW B f 5 198 Pharmacia 75, b X B 2 Sigma /=5, DEAE-
cellulose DE5S2 3 Whatman =8, H4¥ &Rl

2 BR
2.1 3 MEBURKAEBMNEGY CHERERE, RAERESRT 4CHD
2. 1.1 HAMREEHE: HENREARESRT pHT. 0, 0. 06mol /L BEREEESE shili . IKEE
BAEPEH (19KHZ, 200W, 2minX1, IminX1) fF, &L (10000Xg, 30 2+8h) B
HR .
2.1.2 BME&ESR: EERETERREZEMANEBRE OXMNE, B35 Bo
R ULGE, BEWIITERLEEZE 700 QM AL, B4, HUlEE T E R pHS. 0 49 0. 06 mol/L 8
Reth @iy b, JEXHETEI S PP RN L.
2.1.3 DEAE-cellulose DES2 #: 287 I EE 5 in B A pHS. 0§ 0. 06mol/L B{AEEL
2B rh 3 F 45 iF ) DEAE-cellulose DES2 £ | (2-6X30em). LHEWHE N O Zmol/L
NaClEEAE B Eeis 1 8 (30mi/h), RIGHHAA 0. 35mol /L NaCl # [RI8: 2 rb i b
FIEES Ak S Ve . WA 3 MBS K SR 1R G I, SRR, BL. &
#j5. % 0.02mol/L pH7. 0 fYBERRELE s BT & M.
2.1.4 BEBKERER: RS B A pHY. 0 # 0. 02mol /L BEEIELZ il
TPHEERKATE (1.3%X10ecm), LipH7.0 MBMEZBFREHEHE (C.02—
0. 10mol/L) BeiS, Fim 10ml/h, E% 5ml, X pH7. 0 &Y 0. 06mol/L BeREL 2 s B4,
HAMMEHFAERS (E L.

# LARFESE IR A pH7. 0 (9 0. 06mol /L BEEE L& P T 47 19 Sephadex G-25 &
E (1.7X100cm) 3E¥EME. ik 15ml/h, £ 3ml, EHMIERHSH.

ZL AR, K8 TERNBRRERSA R (Disc PAGE) i 2BA-FAHNH
o 3- WA K ARE (B 2), SFaibGREmEL

&/ -ENRKABMNEL

Table 1 Purification of 3-cyanopyridine hydratase from Rhodococeus equi SHB-121

i oY 308 BEH A H #LAE . A
Volume Total protein |Specific activity| Punfication Recovery
Step (ml) (mg) (u/mg) (fold) (%)
HE R
Crude extract 315 551.3 2.4 1.0 100.0
Rk
{NH,),S0, precipitation 63 76.2 11.7 4.9 13.8
DEAE-cellulose DE52 22 51.3 25.5 10.6 9.3
LERMK O HERK '
Hydroxyapatite 28 21.0 46.6 19.4 3.8
Sephadex G-25 25 6.1 74.4 31.0 1.1
2.2 BEAHER

2.2.1 SFEBE. #SDS-PAGEP FeME (A3, UEEES S FENEST Rm 4
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Bl BERKOHEER
Fig.1  Chromatography of the 3-cyanopyridine
hydratase on hydroxyapatite column
A2 wkEk
Fig. 2 Disc-PAGE pattern of the enzyme
1. M Crude extract;
2. WESE LI (NH,),S0, precipitation;
3. DEAE-cellulose DES2 B ™%
DEAE-cellulose DE52 chromatography product;
4 BERKOEEH ™D
Hydroxyapatite chromatography product;

6 — 5. Sephadex G-25.
5—
1= —7
-
9 —
1 —
3
- .61 3
= o5} !
_‘;.E- (1 8
E 0.3
A3 AR -MENE KA E 0.2k
SDS-PAGE Hig% R
Fig. 3 SDS-PAGE pattern of the purified .,”:,’.1 PR S T
3-cyanopyridine hydratase — 40__%_0 20 40 0 80 100 120 140
A. BpEE A Standard proteins; IS) (mal/Ly !
1. Lysozyme (14 300);  2.B-lactoglobulin (18 400);

3. Trypsinogen (24 000); 4. Pepsin (34 700);
5.Egg albumin (45 000); 6. Borin albumin (66 000).
B mEEA - MARRE KW

Six standard proteins mixed with 3-cyanopyridine

Bl 4 NaCN #f 3-#ZEnk e A& BRI M

Fig. 4 Inhibition of 3-cyanopyridine hydratase by

hydratase . sodium cyanide
C. jRufpy 3- W kAW NaCN concentration ;
Purified 3-cyanopyridine hydratase. 1. 03 2. Smmol/L: 3. 10mmol/L.

© PERFRME O RFATIEESHEL http://journals. im. ac. cn



48 x5 = B ¥ #® ELE -

B, KRG - WEMSGK IS TR 30kD, B8 d—RASKHER.
2.2.2 SHA: BNEERSHBEEOMBEMYSE A pl K1,
2.2.3 pH MRENIMBEHEEN: 7 pHE 0—9.0 § 0. 05mol /L. BEEREREraEh, 4
FIMERED. HREN, 3-MEAMEKSRNEErH 580 (BM), 137 pH
BIRMEP 25C R 1 MRfMEMIE . SRR, R8T pHS. 5 BT,
224 BENREONRBELER: ZAME220C -0CTRENKERTRENE
RGN . RTEAR RRERE TR 60 5hoh, M THNELEREY, KNOSTREE
B 20C--30C, BT S CHEHE Bk, £0] 3- MBI K SR B s 2,
225 GRATHMERNEEIER: SRFTFR2. YEMRFZAN Agt, Hg®"
YeHE N 0. 1mmol/L B, B§IE 1M ATEWH . Cu® XIBETE fth B3 7 Ssn AU W S/ .
HARFFEAETHMEABXASER. 35030 2% RE NaCN (1% 0. Immal/
L) MEBEEMESH R 53. 9% 21.7%. .

%2 SRANFRDAAN - MEEEASWEHGER

Table 2 Effect of chemicals and iohibitors on activity of 3-cyanopyridine hydratase

T HeRE HIXIOE 1 HET EA HHsEE
Cation Concentrstion Relstive activity Cation Concentration Relative activity
(mmol /L) (%) (mmol /L) %
AgNO, 0.1 0.0 Coll, 1.0 06.7
HeCl 0.1 0.0 MnCl, 1O 97. 2
- CuCly 1.6 38.7 Fel'l, 1.6 105, 1
NH,Ct ’ 19.6 3.2 NaCN 0.1 21.7
NiCl, 1o 72.2 g&ﬁ% e acetas 1 53,8
Ca(:'[2 1‘ 0 ?7. 8 - uz‘:& mercurc acetate
ZnClL i.0 78. 1 lodoacetic acid 1.6 86. 0
MgCl» 1.0 83.3 EDTA 1.0 100.0
CdCl, 1.0 88.9 None 1.0 104, ¢

2.2.6 MEMOPH MBREENE ¥ —FRHRAHUERR o RRE T RE--SrEE.
WK 220—450nm FEXNBHTEM, ORBLEE A280, 450 pHL. 0 0 4 CRYR K
BB, 3- RN AMASEE pH % 6.0, REEY7.0C (AR,
2.2.7 BRNSHH¥FME: - WENSK 4 REAT 3- B Ko 3 0- lmol/L (&
45 Vouly 31- 3pmol/min, RBEHEY NaCN BA —EMEMA, NaCN HiZBKE
BHEMHMN (B, KK % 5mmol/L.

PRTRY - MERRA Y BB ES N HER, AANEYEEST
3ommol/L Bf, 2T EMEIMBIEH. FHHHERLR CUEMHLBEH 8T
K 100%H) FH, MW 0. 2mol /L B . ATV £ SR,

3 itib

FECHB BT IRALBH L R R AR A RS R S K SR S AR B, WA
XA AL BLIIRWE SHE-121 3-HUREREBE 7K 4 B 4 54 BBE A9 RS, 48 30kD, X511
A EWHRLERFF. HM0pH REEEH%5EY, pH. 0 § 7C L BROLES
HHEL BNNAMEEEAAREEEHNEERER B, YWERT 0%
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138 BMRRE: 3-WERGEA SN kR i

pHE. 0 WO BH, BN R THBMBCE. T2 BB B A% 7%
/ s
DA, TR o TE AR AR T Q{ONHS BT, YEE—E

WEBEP,. FRTREEY -REMKERML, 3 THYRYHERRR: 4™%
WEREE, BR T 8- RYE S YRRy 7 Yy A SR BT (8 R -8 1 4R B N
VRSP EE, BARRKE -HEWRTEREXRENRER T, BERRA
FWE AT R,

$ F X W
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PURIFICATION AND PROPERTIES OF
3-CYANOPYRIDINE HYDRATASE FROM
RHODOCOCCUS EQUI SHB-121

Zhao Aimin Li Wenzhong Yang Huifang
(Institute of Microbiology. Academia Sinica, Beifing 100080)

Abstract 3-cyanopyridine hydratase from cell-free extract of methylacrylamide-induced
Rhodococcus equi SHB-121 was purified by ammonium sulfate precipitation and column
chromatography on DEAE-cellulose DE52, hydroxyapatite and Sephadex G-25. The
enzyme was purified over 31-fold. The molecular weight of the enzyme estimated with
SDS-PAGE was 30kD. The pl value was 4. 1. The optimum pH and temperature for the
hydration were 8. 0 and 30°C, respectively. The enzyme activity was inhibited by Ag™,
Hg?* and Cu®" strongly. The transition temperature and pH were 7.0C and 6.0,
resuited from the differential spectra. The K, value for 3-cyanopyridine was 0. 1mol/L.
Sodium cyanide was anticompetitive inhibitor, the K; value was 5mmol /L.
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